Upregulation of leptin pathway correlates with abnormal expression of SERCA2a, phospholamban and the endothelin pathway in heart failure and reversal by CPU86017.
Emerging evidence indicates that leptin may be a potential new target in chronic heart failure (CHF) treatment. We hypothesized that hyperleptinemia may correlate with abnormal expression of SERCA2a, PLB (phospholamban), and the endothelin (ET) pathway in CHF. An activated ET pathway is involved in CHF that is suppressed by CPU86017 (p-chlorobenzyltetrahydroberberine chloride), a complex class III antiarrhythmic agent with an antioxidant effect. Thus, relief of CHF may be mediated by a reversal of abnormalities of the leptin system, the ET-reactive oxygen species (ROS) pathway, SERCA2a, and PLB by CPU86017. CHF was produced by coronary artery ligation for 6 weeks in rats. The rats were divided into 3 groups: sham, CHF untreated, and CHF+CPU86017 (4 mg/kg per day, s.c.). Hemodynamic changes, cardiac morphology, serum biochemistry, messenger ribonucleic acid (mRNA) and protein expression of the leptin pathway, ET pathway, and redox were measured. In CHF rats, hemodynamic abnormalities, cardiac remodeling, and histological changes with features of cardiac failure were associated with hyperlipidemia accompanied by oxidative stress and upregulated OB-Rb, ECE, pp-ET-1, ET(A)R, and ET(B)R mRNA expression in the myocardium. Protein expression of leptin and ET(A)R in the myocardium was markedly increased in CHF rats. An activated leptin pathway was associated with downregulation of SERCA2a and upregulation of PLB in mRNA and protein expression in CHF. CPU86017 downregulated the leptin system and reversed the above changes in the myocardium. An activated leptin pathway correlates with abnormal expression of SERCA2a and PLB and an activated ET-ROS system in the affected myocardium. The multi-ion-channel-blocking and antioxidative effects of CPU86017 downregulate the leptin pathway and ET system, resulting in reversal of the abnormalities of expression of SERCA2a and PLB and cardiac performance in CHF.